Apoptotic events induced by the phosphatase inhibitor okadaic acid in normal human lung fibroblasts.
We have studied different biochemical indicators of apoptosis in okadaic acid-treated normal human lung fibroblasts (NHLF). Apoptosis was identified by fluorimetric microplate measurements of DNA content, caspase-3 activation and changes in mitochondrial and plasma membrane after 1-48-h treatments with 1-1000 nM okadaic acid. Cells exposed to okadaic acid showed activation of caspase-3, decreased DNA content (<50% of controls at >100 nM okadaic acid after 12 h of incubation) and translocation of phosphatidylserine to the outer leaflet of the plasma membrane, as indicated by the increase in Merocyanine 540 fluorescence after 4 h of incubation with more than 250 nM okadaic acid. Decreased mitochondrial membrane potential (53-98% of controls) was observed with MitoTracker Red CMXRos in all cases, which indicated an active role of mitochondria during the early phase of apoptosis. However, reactive oxygen species were significantly reduced in okadaic acid-treated fibroblasts (50-70% of controls at 1000 nM after 3 h of incubation), which indicates that ROS cannot be considered as a hallmark of apoptosis in okadaic acid-treated cells. These results provide evidence of apoptotic events induced by okadaic acid in NHLF, which can be detected by means of sensitive and reliable fluorimetric microplate assays.